ABSTRACT Asthma is a leading cause of hospitalizations, acute care utilization, health care costs, and school absences in children. Asthma morbidity is disproportionately high in inner city populations. In general, community-based public health interventions to reduce asthma morbidity have had modest success due in part to their limited reach and low participation by the targeted population. Adolescents have been especially difficult to reach. A coalition of community organizations developed a school-based, population-level system to identify, prioritize, and provide interventions for middle school children with asthma in a large urban school district in Oakland, CA. Nearly 92% (n=8,326) of students in the targeted schools took an asthma case identification survey. Of those students who took the survey, 17.5% (n=1,458) had active asthma and were eligible for services. Among those identified with active asthma, 83% (n= 1,217) voluntarily attended asthma self-management classes at school. The 4-week curriculum previously has been shown to significantly improve several indicators of asthma control in this population. Retention was high-72% of students who enrolled attended at least three of the four curriculum sessions. Many higher-risk students were subsequently referred to and enrolled in off-site asthma services. Large school districts with incomplete or inadequate health records, high asthma prevalence, and internal or external services available for students with asthma may benefit from a similar model. A system such as the one described may be an effective public health strategy for school districts, health departments, and community coalitions addressing asthma or other conditions with high childhood prevalence.
INTRODUCTION
Asthma is one of the most common chronic diseases and is a leading cause of hospitalizations and emergency room visits among children and adolescents. 1, 2 In the U.S., the direct medical costs of asthma for school-aged children is over $1 billion per year with an additional $1 billion per year in indirect costs. 3 Inner city and many minority populations suffer disproportionately from asthma prevalence and most indicators of asthma control. 1, [4] [5] [6] [7] [8] Asthma-related morbidity is largely preventable with appropriate medications, proper self-management skills, and the avoidance of triggers. Although the physician takes a primary role in the pharmacological management of asthma, there is rarely enough time in the clinical setting to sufficiently educate patients and caregivers on the complexities of asthma management, nor address the often complex social and environmental conditions that can serve as barriers to successful asthma control. 9 The most recent clinical guidelines for asthma emphasize the need to educate asthma patients at multiple points of contact throughout the community, not just the principal clinician. 10 Several studies have documented the effectiveness of community-based asthma education at reducing morbidity among program participants. [11] [12] [13] [14] [15] From a public health perspective, community-based interventions should occur on a scale large enough to have a population-level impact. The success of most community-based asthma interventions depends on both effective identification of individuals with poorly controlled asthma and provision of appropriate services. However, reaching potential beneficiaries of such programs is rarely straightforward. Even free programs often suffer poor attendance. The identification of large numbers of potential participants in a community and the subsequent communication with these individuals can be logistically and legally difficult. These barriers diminish the potential public health impact of the available services. It can be especially difficult to identify and recruit adolescents into health intervention programs for a variety of reasons, especially those with lower socioeconomic status. Parents/guardians have less influence over adolescents than younger children and health tends not to be a high priority for adolescents. Logistical challenges, such as a lack of access to transportation, further diminish participation of this age group. Moreover, few effective adolescent-focused interventions exist for asthma, 11, 16 and none are specific to the inner city population.
Schools may be logical locations for the implementation of public health interventions because they offer a structured environment for the identification and communication with a large proportion of a community's children. 10 Few studies have investigated the link between school-based asthma case identification and an actual asthma intervention. To determine if the large-scale case identification of adolescents with asthma and subsequent enrollment into asthma-related services was feasible in a large urban school district, a group of community stakeholders developed and demonstrated a large-scale, school-based asthma intervention program for middle school students in Oakland, CA. This report describes the development of this system and its effectiveness at identifying and enrolling students into asthma services.
BACKGROUND
In 2001, the U.S. Centers for Disease Control and Prevention (CDC) provided funding to a coalition of stakeholders in Oakland, CA through its Controlling Asthma in American Cities Project (CAACP)-one of seven such centers in the United States. The goals of this project were to institutionalize asthma-related services and reduce childhood asthma morbidity through a collaborative, community-based approach in a city with at least 400,000 people. Children residing in Oakland experience the highest asthma hospitalization rates in California (California Department of Health Services EHIB, 1 July 2004, personal communication).
The coalition of Oakland stakeholders (Coalition) includes the Oakland Unified School District (OUSD), American Lung Association of California, University of California at Berkeley School of Public Health, Children's Hospital Oakland, and other community-based organizations that have an interest in combating childhood asthma. The OUSD is a public K-12 school system with 48,000 students. It is ethnically very diverse and predominantly low income. About one-half of students' families receive Aid for Families with Dependent Children. The student-to-nurse ratio is high, at 3,200:1 (does not include special education and screening nurses). Less than one-fifth of the middle and high schools in the OUSD has a full-time or part-time nurse.
Based on a formal community needs assessment, the Coalition determined that services were needed for children over 10 years of age since, at the time, there was already a program in Oakland for the younger children. Older children are generally less adherent with medications than are younger children and are at an important developmental age to learn disease self-management skills. [17] [18] [19] The Coalition determined that the best strategy to reach a large proportion of the age group was through the public schools. A process was needed that could identify the children with asthma, prioritize those most in need of asthma-related services, and refer and enroll these students into these services in a timely manner.
To identify students with asthma in the school setting, Boss et al. recommend that school districts utilize routine administrative records, combined with other information available to the school nurse, such as written asthma management plans on file or student visitation to the nurse. 20 In an ideal setting, these methods are convenient, cause minimal burden to students or school staff, and require few additional resources to implement.
However, this approach has limitations and may be especially difficult in some large or underfunded school districts, or school districts serving lower socioeconomic status populations. A high-quality asthma case identification system should capture nearly all students with asthma, contain enough information to make decisions about which students should be allocated more resources, and should be timely and accessible. In the OUSD before the start of CAACP's efforts to address asthma in 2002, reliance on administrative records or nurse report fell far short of the standard needed for an active asthma case identification system. Although no formal assessment was attempted, there was sufficient anecdotal evidence that school nurses and school administrators were aware of only a small minority of the students who had asthma. There were many reasons why the existing mechanisms for identifying students with asthma were insufficient.
As is the case with many school districts nationally, OUSD has too few school nurses. Only 19% of OUSD schools had even a part-time nurse, and 6% had a fulltime nurse. Even in schools where a nurse was available, relatively few students made an asthma-related visit to the nurse over the course of a year. Asthma management plans, which require a physician signature, were seldom completed and returned to the school. Similarly, administrative health forms in general were not completed and returned annually by parents in sufficient numbers to identify most of the students with asthma. Nurses reported especially low return rates in the secondary schools. The management of these forms was the responsibility of each school, and no standard collection or enforcement procedures were in place. The management of the forms was often left to administrative office staff or other nonhealth-related personnel. Moreover, the forms were not entered into an electronic data system, were not organized in a central location, and were often outdated or otherwise difficult to access. As the forms existed in hard copy only, acquiring lists of students with asthma at all schools was very time consuming. Moreover, it would have been necessary to create an electronic database of students' names and contact information for purposes of creating class invitations, mailed parent letters, and summary reports.
Another problem was that the information elicited on the existing administrative health forms was not sufficient to determine whether a student had active asthma or to assess their level of asthma control. The form simply allowed for the parent to check off any of 18 health conditions that applied to the student, among which asthma was included. Many adolescents are diagnosed with asthma when much younger and may not have symptoms for many years, or have very mild or infrequent symptoms, and are unlikely to benefit significantly from an asthma intervention. 21, 22 Whereas administrative improvements were clearly needed at OUSD, such changes would take much time and resources. A case identification system was needed immediately that would have very high coverage and could elicit information about students' current asthma control and could be accessed in a timely manner. Such supplemental information would allow OUSD to prioritize those students who could benefit the most from a given intervention, thereby maximizing existing resources.
METHODS
In response to the program's identified needs and the challenges with the existing administrative information, the Coalition decided to develop an age-appropriate paper-and-pencil survey tool to be self-administered by secondary school students in class. Results of the survey would then be used to identify and recruit students to asthma education classes at the school site where a health educator or school nurse could evaluate them further for possible referral to additional off-site services. A potential barrier to such a system was the need for parental consent to allow students to complete the survey. Return rates for the written consent form for another survey administered to OUSD secondary school students in 2001 ranged from 10% to 50%-levels considered unacceptable for a case identification program. OUSD school administrators determined that, because of the benign nature of the asthma survey, parental consent was not necessary for survey administration. Instead, parents/guardians could sign and return a decline-toconsent form if they did not wish to allow their children to complete the survey. The survey would not be part of the child's school record; therefore, FERPA regulations did not apply. 23 The University of California, Berkeley Committee for the Protection of Human Subjects waived the requirement for signed consent, based on the fact that there was no risk or harm to welfare as well as the fact that the project could not be carried out without such a waiver (Federal Regulation 46.116d). Nonetheless, the OUSD still required the use of a decline-to-consent form.
During the 2002-2003 school year, the OUSD tested a ten-question survey tool, modified from the International Survey of Asthma and Allergy in Children survey, at one middle and one high school. The OUSD survey included supplemental questions to determine the level of control and degree of severity. Decline-to-consent forms in multiple languages were sent home with the students 1 week before the survey date. At the designated survey time, questionnaires were distributed to all students in the class who did not return a decline-to-consent form. In addition, students had the opportunity to decline to take the survey. Surveys were administered during school hours and were proctored by schoolteachers, OUSD nurses, and staff and volunteers from the local American Lung Association (ALA). Surveys were then sent to UCB for data entry and analysis. Students eligible for asthma-related services were identified using an algorithm applied to the survey results. The questionnaire, detailed methodology, and algorithm to determine asthma categories have been published previously. 25 Students who reported an asthma diagnosis and met the criteria for active asthma were eligible for basic services. Students with active asthma were further subdivided into two "risk groups." Students with two or more of the following characteristics due to asthmalike symptoms in the previous 12 months were placed in the higher-risk group: reported visit to the ER, trouble sleeping, inability to finish saying a sentence, dry cough, or sitting out of P.E. Students in the higher-risk group were also eligible for more intensive off-site services.
The student survey was implemented on a larger scale during The Coalition decided to focus on the middle schools exclusively and not high schools because of much higher participation among students. To avoid duplication of efforts, only incoming sixth grade students were surveyed each year. A complicating feature of most middle schools, in general, is that students change teachers each period. To address this challenge and to maximize convenience for each school, principals or designees were asked to choose their preferred strategy to survey all sixth grade students. For example, some schools administered surveys in physical education classes throughout the day, whereas others had all surveys administered in all sixth grade classes at the same time. Students who were absent on the day of the initial survey were given the survey on their return to school.
After surveys were completed for a given school, small packets were mailed by the OUSD to the parent/guardian of all children determined to have active asthma. The packet included a one-page customized letter with the survey results, as well as basic information about asthma and a list of services available by the school district and in the community. A medical evaluation was recommended if the survey indicated poorly controlled asthma. Students who reported multiple and frequent asthma-like symptoms but did not report a physician diagnosis were given a classification of possible asthma (criteria listed in Tables 1 and 2 ). Letters were sent Calculated by division of the total number of surveys returned, either complete or incomplete, by the total number of students enrolled in the sixth grade for whom a negative consent was not returned.
to parents/guardians of these students to inform them of the results and to suggest that they speak with their physician regarding the reported symptoms. The letters also informed parents that, if their child received a physician diagnosis of asthma, they might be eligible for asthma-related services from the OUSD asthma program. The outcomes of these letters were not tracked.
Students with active asthma were eligible for school-based services that consisted of asthma education classes and limited follow-up by a school nurse. The Coalition developed a curriculum called Kickin'Asthma © for this purpose. This curriculum has been designated a "Best Practice" by the ALA, meaning it merited a sufficient score by a panel of ALA reviewers on each of the following criteria: effectiveness, cost for implementation, rigor of evaluation, accuracy, appearance, and input from the target population. The curriculum consists of four, 45-min sessions spaced 1-week apart and one review session 3 months after the fourth session. A volunteer school liaison helped schedule classes and identify children, and an OUSD school nurse or health educator from the ALA taught all the classes. The purpose of the curriculum is to teach students practical self-management skills to reduce asthma symptoms and morbidity. The sessions are designed to be fun and interactive and incorporate modalities such as role-playing, games, skits, video, and peer educators.
All eligible students were sent invitations through school to attend Kickin'Asthma © . As class attendance was voluntary, students were encouraged, but not pressured, to attend. To avoid removal of students from academic classes, the asthma classes were a Our definition of "active asthma" is approximately the same as the Council of State and Territorial Epidemiologist definition of "probable asthma". It is "probable" because asthma cannot be confirmed with survey only. "Active asthma" is defined by students reporting a physician diagnosis plus one of the following symptoms: emergency department visit (previous 12 months), wheeze/cough so bad could not finish sentence (previous 12 months), medication (previous 12 months), wheeze (previous 12 months), and wheeze worsened with cold air, a cold, or with exercise (previous 12 months). "Active asthma" also includes a report of physician diagnosis plus two of the following: any wheezing (last month), cannot finish sentence (last month), nighttime symptoms (last month), any cough at night (last month), cough 3+ days (previous 12 months), and missed P.E. (previous 12 months).
b Determined by the application of a conservative algorithm to the data. There is no universally accepted standard to make a diagnosis based on survey responses alone. The algorithm is as follows: If no reported asthma diagnosis AND wheezing or coughing has been so bad that one could not finish a sentence at least once in the past month AND woke up at night because of wheezing, tightness in chest, or trouble breathing in last month.
conducted during lunchtime and lunch was provided. Attendance was taken at the beginning of each of the four sessions. Between one and four courses of Kickin' Asthma © were conducted at each participating school throughout the year depending on the number of eligible students at each school. Class size typically ranged from 8 to 15 students. For each year of the program (except for 2005-2006), a $10 gift certificate was provided at the end of the four sessions to those students who attended at least three sessions.
The nurse or health educator sent individualized letters to all parents/guardians of children who attended Kickin'Asthma © . The letters detailed any asthma-related issues that the nurse encountered with each student, along with any recommendations. Common issues include reported symptoms two or more times per week, lost or expired medications, not keeping an extra inhaler at school, or difficulty sleeping or exercising because of asthma. As time permitted, a school nurse called parents of students especially those with frequency of symptoms or other, more complex social barriers to good asthma control.
If the nurse or health educator deemed a student in asthma classes to be high risk or the students' survey results indicated particularly poorly managed asthma, they were referred to off-site asthma case management services or medical care, also supported by CAACP as part of the larger, community-wide effort. Referrals were at the health educator's or school nurses' discretion and took into consideration reported symptom frequency, overnight hospitalizations and emergency room use, medication use or lack thereof, and the capacity of the case management program, which varied throughout the year depending on staffing level and availability.
The UCB Committee for the Protection of Human Subjects, as well as the OUSD administration, approved the survey tool, survey methodology, and all program elements. Protocols were developed for sharing information between organizations, and only select program staff were given access to personal information. For purposes of statistical analysis, all data were deidentified.
RESULTS
All 17 OUSD middle schools with greater than 500 students participated in the program. Small schools and charter schools associated with the OUSD, but with fewer than 500 students, were not included. Asthma case identification surveys and Kickin'Asthma © classes were administered at all participating schools. Of the estimated 9,335 decline-to-consent forms that were disseminated, 275 (2.9%) were signed and returned. A total of 8,326 surveys were returned between October 2003 and January 2007, representing 91.9% of sixth grade students at eligible middle schools during the 4 years of program implementation.
Of the 8,326 students who returned a survey, 1,546 (18.6%) reported being told they have asthma by a doctor or parent, and 422 (5.1%) were determined to have possible asthma (i.e., substantial asthma-like symptoms but no reported diagnosis; Tables 1 and 2 ). Among the students told previously that they had asthma, 94.3% (n=1,458) were classified as having active asthma (diagnosis plus one or more asthma-like symptoms or episodes). About one-quarter of these students reported an emergency room visit for asthma during the preceding 12 months, and approximately one-half reported activity limitations and sleep disturbances because of asthma (Tables 1 and 2 ).
All students with active asthma were invited to attend school-based asthma education classes. Of the 1,449 children eligible for asthma education who were still enrolled in school at the time of the classes, 1,217 (83%) attended at least one Kickin'Asthma © session (Table 3) . During the 3 years that attendance was tracked for each session, 732 out of the 1,207 eligible students (60.6%) attended at least three out of the four class sessions. Attendance varied from year to year. During the 2005-2006 school year, incentives were dropped because of budget constraints. Retention was lower during 2005-2006 than the other years, although it is not possible to ascribe definitively that the drop in retention was because of the lack of incentives. Of 681 students who were eligible and referred for off-site case management services, 232 (34%) participated.
DISCUSSION
A large, urban school district in Oakland, CA, and its community partners, was able to demonstrate a large-scale system to effectively identify and recruit adolescent students with asthma into appropriate services. The proportion of all middle school students in the targeted schools who took the case identification survey was notably high (92%), as was the proportion of eligible students who participated in the school-based services (83%).
Detailed health outcomes of the Kickin'Asthma © education program are presented in a separate paper. 26 It is worth noting that students who participated experienced significantly fewer symptoms, days with activity limitation, nights of sleep disturbance, and emergency department visits. These results are stronger than those previously published for adolescents participating in school-based asthma programs. 19, 27 Truly effective public health programs must not only improve outcomes among participants, they must also be able to efficiently identify and engage large numbers of the targeted population.
Schools are logical places to conduct large-scale public health activities because they offer a structured environment for locating and working with a large a From surveys, "active asthma." Some students who took the survey at the beginning of the year were no longer enrolled at the time of invitations, and are not included in the number of eligible students. Also, some students who had taken the course previously were not reinvited.
b Attendance at each session was not tracked during 2003-2004. proportion of a community's children. Schools often have resources (e.g., meeting space, parental contact information, and nursing staff) not necessarily available elsewhere, and previous studies have found that school-based health education garners higher attendance rates compared to clinic-based programs, particularly in urban settings. 28, 29 Many school districts have additional interest in addressing asthma, as poorly controlled asthma can impact school attendance, academic performance, and general well being of students. 28 Several studies have reported the results of school-based programs aimed at finding students with asthma (case identification) and/or students with asthma symptoms but no asthma diagnosis. 4, [30] [31] [32] [33] [34] [35] [36] However, few studies have investigated the link between school-based case identification and an actual asthma intervention. 37 Likewise, few studies have focused on the identification of students with asthma in the secondary schools, an age group with whom many perceive to be more difficult to work compared to elementary school-aged children. 17, 38 Factors that likely contributed to the success in Oakland include the allowance of flexibility for the schools in the survey completion process, minimization of the burden on teachers, and identification of volunteer school liaisons to help with all facets of the process. Scheduling of classes during nonacademic times facilitated support from school staff. Persistent marketing and recruitment contributed to our success at getting over 83% of eligible students to come to the classes. An engaging curriculum and enjoyable environment likely played a role in retaining students for multiple sessions-nearly 75% of students who enrolled in classes attended at least three out of the four sessions. Self-administration of the surveys by students during school contributed to the high completion rate of the surveys. Furthermore, OUSD administrators allowed a "partial waiver" of parental consent, such that signature was required only if the parent did NOT want the student to participate. If parental consent to take the survey had been required by the UCB Review Board or OUSD, it would have made the estimates of asthma occurrence too imprecise to be useful and would have missed many children who would have participated in the classes. Lastly, the collaborative nature of this community-based undertaking brought in the necessary skills, manpower, expertise, and volunteers to make it possible.
One limitation to the system is that some children at participating schools were not captured by the surveys, including those students who were absent on the survey date and whose teachers did not provide the make-up, and students who transferred into school after the survey date. Those children in the community who are homeschooled, attend private or charter schools, or were not in school at all are not captured.
Some misclassification is to be expected, as is the case with most surveys that rely on self-report. The question as to whether the respondent had ever been diagnosed by a physician with asthma is nearly identical to that used in several other school-based surveys, including the validated asthma prevalence survey developed for the International Study of Asthma and Allergies in Childhood, which is administered to 13-to 14-year-old children. 24 The OUSD asthma surveys as well as similar ones done in other settings demonstrate good or very good concordance between adolescent and parental reporting of asthma diagnosis. 25, 39, 40 Children tended to report more symptoms than the parents. Reliability studies have shown mixed results for asthma surveys among children younger than middle school age. [41] [42] [43] One other limitation of an annual asthma survey, as with any variable disease or condition, is that measures of asthma control vary according to time, particularly with regard to season. The main criteria for initially identifying students with asthma-ever receiving an asthma diagnosis and the experience of symptoms during the previous 12 months-are minimally subject to this natural variation. The variability is most likely to influence which students are designated as higher risk and referred for the more intensive services, although additionally the nurse or health educator had the opportunity to further assess students over a period of 4 weeks.
While CDC recommends school-based case identification approaches to find students with diagnosed and active asthma, the benefits of population-based case detection-finding undiagnosed cases of asthma-are unproven. 20, 31, 44 Although previous studies have shown that asthma case detection surveys have high reproducibility, the American Thoracic Society Working Group on Asthma Screening (ATS-WGAS) determined that case detection in schools and other community settings is currently not recommended, citing the inevitable impact of false positives, the lack of evidence of cost-effectiveness, uncertain benefit, and inconsistent access to follow-up clinical care, among other concerns. 45 However, surveys administered for asthma case identification purposes, such as those administered at the OUSD, inevitably produce information that can be used to identify individuals with undiagnosed asthma. The ATS-WGAS did not provide recommendations for this particular circumstance. The OUSD and its partners believed it was ethically obligated to inform the parent/guardian of those students who did not report a diagnosis but whose survey responses suggested a particularly high likelihood of having asthma (i.e., "possible asthma") based on a conservative physician-designed algorithm.
It should also be noted that three OUSD high schools participated during the first 2 years of the program. The survey methodology and curriculum were the same as for the middle schools. Whereas survey response was similar to that of the middle schools, attendance to the onsite asthma education program was substantially lower. It was very difficult to schedule asthma classes in these high schools at a time other than lunch because of increased pressure to have students attend academic classes. We attribute the lower attendance to the observation that many high school students leave campus during lunchtime to eat and socialize and are unwilling to voluntarily attend asthma classes during this time. Although we were able to obtain high attendance during physical education at one high school, we decided to focus on middle schools exclusively.
Several criteria should be considered when deciding whether to implement a survey-based asthma case identification system in a school system. 46 The added time and cost of such a system may be most appropriate in school settings with high asthma prevalence and poorly organized, incomplete, or otherwise inaccessible school health records. We suspect that these criteria are true of many school districts around the U.S. It is also crucial that school-based asthma services and/or off-site linkages with asthma case managers or medical providers exist for those students identified as having poorly controlled asthma. Lastly, to effectively optimize local resources, schools and school districts should consider opportunities for partnerships in their communities. 47 As a result of the success of this program, and with help from the Coalition, the OUSD has taken steps toward institutionalization of the asthma case identification process. The OUSD School Board passed an asthma policy that requires that the District to maintain an unspecified system for identifying students with current asthma and to designate a nurse to be responsible for asthma-related activities.
As a first step toward improving the existing system, the OUSD Forms Committee added additional asthma questions to the emergency contact forms that are required to be completed by parents during school registration. These new forms allow school personnel to determine whether any student has asthma, whether it is active, and what asthma medications she/he currently uses. Additional questions could not be included because of space considerations and competing priorities. Concurrently, the OUSD has been able to increase parental completion of the emergency contact forms, asthma management plans, and other health forms by improving the appearance and readability of the forms, emphasizing to parents the importance of completing the forms during the registration process, and instructing school nurses and front-office staff to aggressively follow-up with parents who do not complete them. The emergency forms are now being used for asthma case identification at all elementary schools in the OUSD-over 85% of the enrolled students in a random sample of seven schools had an emergency contact form on file at the end of the 2006-2007 school year. Although many of the marginal benefits of the surveys remain, these steps have increased the viability of a sustainable asthma case identification system that the OUSD is able to implement without additional resources or outside support. These efforts have also improved school-parent communication in general and student health surveillance for other conditions besides asthma.
One remaining drawback of the administrative-based case identification system, compared to a survey-based system, is that it does not get the same amount of information about each child's asthma. Unless additional questions can be added in the future, identifying children with the most poorly controlled asthma will be quite difficult. It is very important for schools to be able to prioritize higher-risk children, particularly in schools with limited resources and high asthma prevalence. Less detailed information also means a greater probability of misclassification. Another drawback is that the information exists in hard copy only and is not centralized in one location. Neither a computerized system, nor the staff to enter the data currently exists, making the information greatly more time consuming to access and to produce reports, such as lists of students or asthma prevalence. Furthermore, it remains to be seen if a nonsurvey-based system will be sufficient for large-scale case identification in the secondary schools where timely completion of the health forms can still be low at many schools. The OUSD continues to make improvements to its administrative infrastructure and will monitor the benefits of both survey-based and administrative-based asthma case identification systems to balance the need for sustainability with the need for high coverage, detailed information, and accessibility.
CONCLUSION
A coalition of community organizations demonstrated a population-level system to identify, stratify, and provide interventions for adolescents with asthma in a large urban school district. A brief paper-and-pencil survey captured 92% of students in the targeted schools, and 83% of those identified in need of services received support at school, many of whom were also referred to services off-site. School districts with incomplete or inadequate health records, high asthma prevalence, and internal or external services available for students with asthma may benefit from a similar system. A large-scale model, such as the one described, is generalizable and replicable; provides a model for successful collaboration between a school district, academic institution, and community organizations; and may be an effective public health strategy for other conditions as well as asthma.
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